The recently discovered coeval, moving groups of young stellar objects in the solar neighborhood represent invaluable laboratories to study recent star formation and to search for high metallicity stars which can be included in future exo-planet surveys. In this study we derived through an uniform and homogeneous method stellar atmospheric parameters and abundances for iron, silicium and nickel in 63 Post T-Tauri Stars from 11 nearby young associations. We further compare the results with two different pre-main sequence (PMS) and main sequence (MS) star populations. The stellar atmospheric parameters and the abundances presented here were derived using the equivalent width of individual lines in the stellar spectra through the excitation/ionization equilibrium of iron. Moreover, we compared the observed Balmer lines with synthetic profiles calculated for model atmospheres with a different line formation code. We found that the synthetic profiles agree reasonably well with the observed profiles, although the Balmer lines of many stars are substantially filled-in, probably by chromospheric emission. Solar metallicity is found to be a common trend on all the nearby young associations studied. The low abundance dispersion within each association strengthens the idea that the origin of these nearby young associations is related to the nearby Star Forming regions (SFR). Abundances of elements other than iron are consistent with previous results on Main Sequence stars in the solar neighborhood. The chemical characterization of the members of the newly found nearby young associations, performed in this study and intended to proceed in subsequent works, is essential for understanding and testing the context of local star formation and the evolutionary history of the galaxy.
INTRODUCTION
For many years the canonical star-forming regions (such as Taurus, Rho-Oph, Sco-Cen complex, for instance) were the closest places to study astrophysical issues related to the (local and recent) star-formation process.
The confirmation by Kastner et al. (1997) of an early suggestion made by Gregorio-Hetem (1992) that a small group of young stars around TW Hydra would form a loose association sharing common characteristics such as age, distance, x-ray emission level and radial velocities, showed that young stars can be found at a much closer distance than previously thought.
Since then, a dozen of young nearby associations have been identified (see reviews by Zuckermann & Song 2004; Torres et al. 2003b; Torres et al. 2008) . These associations are valuable laboratories to study recent star formation in the solar neighborhood.
⋆ Based on observations collected with the UVES spectrograph at the VLT/UT2 8.2-m Kueyen Telescope (ESO run ID. 079.C-0556(A)) at the Paranal Observatory, Chile Thanks to the proximity, they may yield precious clues that can lead to a better understanding of a wide variety of current open issues concerning the formation and evolution of planetary systems.
Because typical ages of these groups match the timescales for disk dispersal (e.g. Spangler et al. 2001 ) and planet formation (Pollack et al. 1996) they constitute interesting targets for exoplanet searches.
As previous studies strongly suggest (e.g. Gonzalez 1997; Gonzalez et al. 2001; Santos et al. 2001; Santos et al. 2004; Santos et al. 2005; Fisher & Valenti 2005) , planet-host stars may display a higher metal content. Consequently it becomes relevant to look for a high metallicity sample among young stars, such as these Post-T Tauri stars (PTTS), in order to better focus future planetary search projects.
In this context, it is important to carry out a chemical characterization of the newly-found loose associations and compare them with the typical stellar population, both the older MS (Sousa et al. 2008 ) and the younger PMS (James et al. 2006 ; Santos et al. 2008) found near the Sun. That comparison could lead to a better understanding of the origin of the stellar population in the solar neighborhood.
In this study we present stellar parameters and chemical abundances for 63 PTTS in 11 young nearby associations, being them the AB Doradus (AB Dor) (Zuckermann et al. 2004c; Torres et al. 2008) , Argus (Torres et al. 2008) , β Pictoris (Zuckermann et al. 2001a; Song et al. 2003; Torres et al. 2006; Torres et al. 2008) , Carina , Columba (Torres et al. 2008) , ε Chamaeleon (Barrado y Navascués 1998; Mamajek et al. 2000; Torres et al. 2008) , R Coronae Australis association (R CrA) (Neuhäuser et al. 2000) , Lower Centaurus-Crux (LCC), Octans (Torres et al. 2008) , Tucana-Horologium (Tuc-Hor) (Zuckermann & Webb 2000; Torres et al. 2000; Torres et al. 2008) and Upper Scorpius (US). Furthermore, we compare our results with the ones provided by a sample of PMS and MS population in the solar neighborhood taken from the literature. A subsequent discussion on the implications of the study is presented.
Sample and observations
The 63 objects used in this study are listed in Table 1 . They were selected from Torres et al. (2006) based on the following criteria: i) they have been classified as highly probable or probable member of a given association according to Torres et al. (2008) ; ii) they show υ sin i less than 15 km/s in order to avoid strong line blending; iii) to the best of our knowledge, they are all single stars; and iv) they are young (younger or at Pleiades age) based on the equivalent width of Li I 6708 line.
High-resolution (R = λ ∆λ = 50.000 in both arms) spectroscopic observations carried out between March and September 2007 were performed using the DIC#1 390+580 mode with the UVES spectrograph (Dekker et al.2000) at the VLT/UT2 8.2-m Kueyen Telescope (Paranal Observatory, ESO, Chile). The spectra obtained cover a wavelength interval from 4800 to 7000 Å with a gap between ∼ 5755 and 5833 Å.
Data reduction was performed with the UVES pipeline by carrying out the usual steps for echelle data reduction. For most of the targets, multiple exposures had to be taken in order to avoid saturation. Once extracted, the multiple spectra for a given target were put at rest velocity and combined to make a high SNR (∼150-200) final spectra.
The synthesis of the Hα and the Hβ profiles was carried out using the 2D extracted spectra (i.e., the intermediate pipeline product prior to the merging of the spectral orders). This step is necessary in order to properly normalize the regions of the Balmer profiles to the relative continuum. We refer the reader to the work of Ammler-von Eiff & Santos (2008) for a detailed explanation of the different steps of the reduction procedure.
The comparison data for MS dwarfs used in this paper were taken from Sousa et al. (2008) (hereafter SOU08) and Gilli et al. (2006) (hereafter GI06) whereas the WTTS comparison sample comes from Santos et al. (2008) (hereafter SA08).
Analysis of Spectra

Stellar parameters and abundances
The stellar parameters and iron abundances shown here were determined using the same methodology described in Santos el al. (2004) . Preliminary work consisted in measuring the equivalent widths (EW) of a set of FeI and FeII lines on the collected spectra using the IRAF splot tool and a gaussian fitting procedure. The line list of the FeI/FeII species considered was taken from aforementioned paper and is composed essentially by weak lines with an extended range of excitation potentials in order to ensure a robust fitting. A spectroscopic analysis was then performed with a recent version (2002) of the radiative transfer code MOOG (Sneden et al. 1973 ) using the local thermodynamic equilibrium (LTE), constant flux, blanketed atmospheric models, taken from the ATLAS9 stellar grid of Kurucz (1993) .
The four fundamental parameters, effective temperature (T e f f ), surface gravity (logg), microturbulence (ξ t ) and the Iron abundance ([Fe/H]) presented here were furthermore derived by imposing the Fe excitation/ ionization equilibrium.
In Fig. 1 we show an example of the two final fits (slope ∼ 0.00) obtained for a cool star (CD-22 11502) with a T e f f of 4951K. Of particular interest in those plots is the small dispersion of the iron abundances found.
The errors affecting the parameters were computed through the very same method as in Gonzalez (1998) . Final derived parameters, abundances, and uncertainties are presented in Table 2 . We should point out that the errors displayed in this study only represent relative uncertainties. They do not assert absolute uncertainties on the atmospheric parameters but rather underlying errors stacked to the method used in this study.
In addition to Iron, abundances for Si and Ni were also derived. We refer the reader to the papers of Santos et al. (2006) and GI06 for a description of the procedures and atomic line list used. Resulting abundances and errors for these elements are given in Table 5 . Furthermore, abundance ratios [X/Fe] (with X = Ni and Si) were compared with those from GI06, who applied the same method, line list and atmospheric models.
All abundances displayed here are differential with respect to the Sun. The following solar parameters were adopted: T e f f = 5777 K, logg = 4.44 dex, ξ t = 1.00 km s −1 , logε Fe = 7.47 dex. Solar abundances for these for Si and Ni were taken from Anders & Grevesse (1989) .
Similarly to previous studies on PMS stars (Padgett 1996; James et al. 2006; Santos et al. 2008 ), the microturbulence val- ues obtained for the PTTS studied here are somewhat higher than the typical ones usually exhibited by MS field dwarfs. The reason for these larger values is unknown. It has been suggested that this may be caused by an enhanced magnetic field activity known to be considerably stronger during the pre-main sequence phase (SA08). We plotted the microturbulence against the various parameters involved in the determination, such as the T e f f , logg, [Fe/H], and υ sini in order to detect possible trends which could be at the origin of these higher microturbulence values. Despite a smooth dependence on the temperature, the cooler the star the higher the ξ t , it seems that there is no apparent influence of other factors such as the υ sini of the stars. In this context, we were not able to understand whether these results come from the intrinsic physics of the stars studied here or, for instance, from the atmospheric models used.
[Fe/H] correction
Inspecting the atmospheric parameters and Fe abundances shown in Table 2 we note that in the temperature range from 4500K to 5500K the determined values of [Fe/H] suffer an overall increase as a function of T e f f (Fig. 2 ). This fact is true for any given association studied. Overplotting the [Fe/H] and T e f f derived by SA08 to our own values we promptly see that the trend reported by these authors is similar to the one found in our analysis.
The trend shown in Figure 2 contradicts the standard idea that stars originated within the same cloud will show a similar abundance pattern. Therefore, we believe that the slope seen in Fig. 2 is likely to be due to systematic errors. In this respect, it is known that PMS stars often display an enhanced stellar activity and the spectroscopic results, like atmospheric parameters, may become modulated by stellar spots, strong magnetic fields or NLTE effects. Moreover, as the star gets cooler, the line blending becomes stronger, causing a possible [Fe/H] underestimation. An extensive study of the influence of stellar spots on deriving stellar parameters can be found, for instance, in Morel et al. (2004) . A possible influence of the atmospheric models used, optimal in the temperature window considered, cannot be discarded. However, tests carried out in Sec. 3.3 (see below) do not support such hypothesis. A robust comparison sample with different stellar models is needed in order to understand if the trend observed is a by-product of the analysis employed or if it has a real origin in the stars studied.
Regardless the origin of this effect, a first-order correction was carried out by performing a simple linear least square fit to the data points in Fig 2. We then subtracted from all [Fe/H] values the fitted relation, assuming that for the solar temperature no correction was needed. The same correction was applied for the SA08 metallicities. The [Fe/H] values corrected by this method are shown in the asterisked columns in Table 2 and Table 3 .
By looking at the corrected results in these two tables we see that a slightly smaller dispersion within each association is found. However, since we cannot find a physical justification for the correction applied above, only the original (uncorrected) values of [Fe/H] obtained were considered throughout the paper.
Hα and Hβ synthetic profiles
To further establish the consistency of the stellar parameters, and more specifically of T e f f as determined using the method described in section 3.1, we computed the synthetic profiles for the two Balmer lines, Hα and Hβ. It has been shown that H-line profiles are very sensitive to temperature variations, but quite insensitive to gravity and metallicity variations (see e.g. Fuhrmann Ten stars of the whole sample were used, half of them featured in our analysis as having T e f f lower than the Sun and the other half with approximately solar T e f f .
The profiles were calculated with the LINFOR line formation code using the MAFAGS model atmospheres as described in Fuhrmann et al. (2004 and previous papers) , Ammler (2006) , Ammler-von Eiff & Santos (2008) . We then compared the synthetic profiles with those observed in the stellar spectra. The method used consisted in picking the T e f f , logg, ξ t and the [Fe/H] in Table 2 to derive two profiles for both the Hα and Hβ lines for each star in the sample. One profile is calculated for the lower limits on all parameters and one for the upper limits on all parameters given by the uncertainty range on the parameters in Table 2 . This is a good choice since reducing logg and [Fe/H] has the same effect on the profiles as reducing T e f f , which maximizes the effect of the uncertainties onto the synthetic profiles.
Note that the comparison of the synthetic profiles to the observed profiles is only valid down to relative flux levels of about 70 percent. Below this value, deviation due to NLTE starts to play a role Fuhrmann et al. (2004 and previous papers) .
For some stars, the Hα lines seemed strongly affected by chromospheric emission, the strongest displayed by CD-361785. The Hβ seems less affected throughout the whole sample. We decided to probe the influence of this emission on the Balmer line wings and implications for derivation of effective temperature by computing the residuals as displayed in the lower panel of Fig 3. In this plot, the limiting synthetic profiles were not subtracted from the observed profile. Instead, an additional synthetic profile was calculated based on the nominal stellar parameters (regardless of the error bars). This synthetic profile then was subtracted from the limiting synthetic profiles as well as from By studying these residuals it turned out that for the chromospherically active stars Hβ seemed a better choice for confirming effective temperature. However there are usually many lines in the Hβ region and the wings cannot be properly traced. Still Hβ can be used to confirm T e f f when Hα becomes useless, e.g. in the example of CD-361785.
In the two panels of Fig 4 we plot the effective temperatures obtained through the iron excitation/ionization equilibrium against those derived by the synthesis of the Hα and Hβ line profiles. No clear (and strong) systematic difference is seen between the T e f f derived by the two methods in the temperature range covered by the stars studied in this paper. It is, therefore, wise to claim that the relation seen in Fig 4 can be extended to the whole 63 stars considered in this study.
As a conclusion we may assume that the temperatures derived using the analysis of the FeI and FeII lines agree reasonably well with those coming from the fitting of the H-line profiles (with the exception of the star CD-361785) even though in the case of the latter method another set of model atmospheres and another line formation code was used. A small systematic temperature difference may be present in the data, though not higher than ∼100 K peek to peek. Such difference could account for no more than ∼0.06 dex in the derived iron abundances (propagating the error in the temperature), and cannot thus fully explain (by a factor of 2) the [Fe/H] trend observed in Fig 2. We should note, however, that we are considering the effective temperatures derived using H-line profiles as reference. These values are likely also not free from systematic errors, that could arise from e.g. higher difficulties to place the continuum for the lower temperature stars, or from the filling-in of the profile for the very active stars. 
Astrometric Gravities
In addition to the test performed to the effective temperatures, we checked if there was any particular difference between our stellar gravities and those obtained through equation 1 in Santos et al. (2004) , using Hipparcos parallaxes (ESA 1997), hence accurate luminosities and T e f f , which enable mass estimation using evolutionary tracks.
We should first stress that any conclusion yielded by this comparison should be taken with caution. The variability of the PTTS analysed, the uncertainties attached to PMS evolutionary tracks used for mass estimation are amongst some of the reasons why we must be careful in addressing stellar parameters coming from evolutionary stellar models. Indeed, stars in this phase of evolution are experiencing considerable structure contraction which can drive radius, age and mass estimations completely off the course. At the same time, Hipparcos paralaxes are not always sufficient to perform a whole sample comparison (in some cases the uncertainties are quite high).
Notwithstanding these considerations, we searched for parallaxe (π) information in the Hipparcos catalogue to compute stellar astrometric masses that could be used for the gravity comparison. Unfortunately, from the 63 stars of Table 2 only 19 featured the catalogue. A whole sample comparison between the gravities achieved through the two different techniques was therefore not feasible.
Regardless of this, we estimated the mass for these 19 stars by using the isochrones of Shaller et al. (1992) and Shaerer et al. (1992 Shaerer et al. ( , 1993 when interpolating the V absolute magnitudes of Table 1 with the T e f f of Table 2 in the resulting Hertzprung-Russel diagram. For the Bolometric Correction we used the calibration by Flower (1996) .
A comparison of the two sets of surface gravities has shown that the parallax based values are, on average, higher than the ones derived through the use of FeI and FeII lines. The average offset is of about ∼ 0.46 dex, with an rms of 0.32 dex. The values 
Results
Fe abundance and atmospheric parameters
By analysing the metallicity values of the different stars and the relatively small dispersions obtained ( Table 2 ) we see that the trend described in section 3.2 rather than limiting the conclusions, it strengthens the notion that the metallicities of all associations studied here have approximately the same value, namely, around solar (Fig 5) . The typical standard deviations are within the uncertainty range of the [Fe/H] determinations. In Figure 6 the normalized distributions of the average values of [Fe/H] for the 11 associations of our sample, and for two comparison samples from SA08 and SOU08 are shown. As we can seen in this Figure and also in Table 4 , low dispersion values (at the level of individual errors) are also found if the dispersion of the average metallicity of all 11 associations studied in this paper and the SFRs analysed by SA08 are considered.
A striking feature of Figure 6 is that while the MS population show a broad distribution of metallicities spanning over more than 1.0 dex, the PMS sample of SA08 and the nearby young associations overlap almost entirely. Both distributions could be combined without increasing the dispersion in the final [Fe/H] nism of these young associations is not known, our result is another evidence suggesting that they are somehow all related to the nearby SFRs (Torres et al. 2008) . Our results brings further support to the idea suggested by SA08 that super metal-rich stars (with metallicity clearly above solar) found in the solar vicinity may have been formed in inner Galactic disk regions.
Other elements
Several abundance surveys across the Galaxy over the years have shown that structural components of the Milky-Way (bulge, thin and thick disk and halo) present characteristic abundance patterns for α-elements and iron-peak elements with respect to Iron and Oxygen (see e.g. McWilliam 1997; Nissen et al. 2000; Ortega et al. 2002; Fullbright 2002; Bensby et al. 2003) .
In this sense, we have derived nickel (iron-peak element) and silicium (α-element) abundances for the stars studied in this paper. As in SA08, we choose these two elements because the list of spectral lines used is not considerably affected by non-LTE effects. The derived abundances are given in Table 5 . Additionally, the average abundance [X/H] of all the sample along with the standard deviations and the average number of spectral lines used for each species within each studied association is also given in Table 6 .
In Fig. 7 we compare our results with those from GI06 for a sample of stars with and without planetary-mass companions in the solar neighborhood. Because Fe is believed to be a good indicator of the evolutionary state of an association it is extremely useful to plot [X/Fe] against [Fe/H] as it sets a plane where we can compare our results with previous studies taking this element as a reference. ¿From Fig. 7 we can see that the abundance ratios of Si and Ni agree reasonably well with the ratios displayed by the comparison samples. In fact, in the range of [X/Fe] ratios covered by our sample, there is almost an entire overlap of the data points of the two studies.
In contrast to the Si, the nickel abundances disagree slightly from the main trend shown by the comparison sample. Our re- sults are marginally lower than the ones obtained for MS stars by GI06. At this point, we cannot find an explanation for this small discrepancy. It might reflect simply small systematic errors in the analysis. As concluded by SA08 for the nearby SFRs, our results show that no clear differences exist between the abundance ratios of the studied associations and those of field stars of the same metallicity. The chemical abundances for the combined young sample (SFRs from SA08 and the young associations of this paper) seem to reflect those of typical thin disk stars.
Conclusions
In this work, we have determined precise abundances for iron, silicium and nickel for 63 stars belonging to nearby young associations. While the main aim of this study was to search for a high metallicity sample within these associations, we were unable to detect any metal over-abundance in the combined sample of young stars (from this paper and those from SA08) where [Fe/H] has been derived.
Because both groups of WTTS and PTTS of the two samples have not experienced significant spatial displacements, our results imply that the high-metallicity stars harboring planets were not formed in the solar neighborhood but were instead carried to their present position by the galactic dynamical forces.
The Ni and Si abundances derived here are compatible with the general trend observed for the thin disk stellar population. Table 1 . Stellar objects used in this study, their coordinates, V magnitude and the projected rotational velocity υ sin i. High probability members proposed for the different associations are identified with an H in the last column. The remaining stars are possible members (P). 
